Foreword  by Kopperman, Ralph et al.
Theoretical Computer Science 305 (2003) 1–2
www.elsevier.com/locate/tcs
Foreword
This volume of Theoretical Computer Science is composed of papers submitted
by the participants of the Dagstuhl-Seminar on Topology in Computer Science: Con-
structivity; Asymmetry and Partiality; Digitization. The workshop took place in the
International Conference and Research Center for Computer Science Schlo. Dagstuhl
in the /rst week of June 2000.
Topological notions and methods have successfully been applied in various areas of
computer science. The workshop concentrated on the following aspects: constructivity,
asymmetry and partiality, and digitization. These key words not only describe a central
theme of present-day research in computer science oriented topology, but also re2ect
the various features in which topological spaces used in computer science applications
di3er from those classically studied in mathematics.
• Constructivity: In great part, topological research in computer science originates
from work on the formal description of programming language semantics and on
automated program veri/cation. Because of this connection constructive (e3ective)
approaches to the theory of semantic domains and the relation of such domains to
logic have been considered from the very beginning.
Nowadays this work is continued in research on E3ective Topologies, Locale Theory
and Formal Topologies. In studies on Formal Topology the theories of Scott domains
and of metric spaces (especially the real numbers) are developed in the framework of
higher-order formal intuitionistic logic.
• Asymmetry and partiality: Both notions are characteristic for topological spaces
used in computer science, as opposed to those considered in classical mathematics.
Typically, a space considered in theory of computation is a space of partially de/ned
objects which represent stages of some computation process. As a result of this, given
two points, in general only one of them is separable from the other by an observable
(or positive) property: whenever a (partial) object satis/es such a property, then also
every more fully de/ned object must satisfy it. Thus a topology based on such proper-
ties can satisfy only very weak separation axioms. In the traditional spaces coming from
applications in analysis or physics, however, two points can symmetrically be separated
by a pair of disjoint properties. In other words, the spaces are at least Hausdor3.
In recent years, early ideas of Scott and Weihrauch=Schreiber to embed the real
numbers or, more generally, metric spaces in suitable Scott domains formed by inter-
vals or spheres, respectively, have been taken up again. The program is to develop
an important part of analysis starting with domains which contain not only the real
numbers, but also their “unsharp” approximations. In this way, one will come up with
data structures and algorithms for numerical computations that are superior to those
based on 2oating point representation and arithmetic.
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Another line of research which is characterized by the above notions is the work on
generalized metrics and quasi-uniform spaces. By relaxing the classical requirements
for a metric space categories of spaces are de/ned that contain Scott domains as well as
metric spaces. Both types of spaces are used in giving meaning to certain programming
language constructs. As has been shown this approach not only leads to a uni/ed theory
to be used in programming language semantics, but also allows the study of quantitative
aspects of computations, which is impossible when dealing merely with Scott domains.
• Digitization: This draws attention to the digital nature of most computer appli-
cations. Starting from classical applications in physics, most topological notions have
been developed by having the continuum in mind. In computer science applications
they very often turn out to be no longer applicable in their classical form, or even to
be meaningless, which means that they have to be rede/ned. Work done here is also
basic to the other sub/elds of topology in computer science.
Obviously, all aspects mentioned above are strongly intertwined.
The aim of the workshop was to bring together computer scientists and those math-
ematicians who work on similar problems but from a di3erent perspective and who,
often, are not aware of the computer science motivations, and to create a common
forum for the exchange of ideas and results. Fifty-six top scientists and promising young
researchers accepted the invitation to participate in the challenging experience. They
came from 15 countries, mostly European countries and the USA, but also Canada,
New Zealand, Russia, South Africa and Turkey. The 41 talks covered all of the areas
mentioned above.
The atmosphere was very friendly, but the discussions were most lively. During the
breaks and till late in the night, participants also gathered in smaller groups for contin-
uing discussions, communicating new results and exchanging ideas. Some participants
gave additional evening lectures to discuss their results in more detail. Moreover, there
was a lively discussion on the relationship between the (theoretical) results presented
in many talks and applications in computer science. The success of the workshop
exceeded our expectation.
As usual there are many people to be thanked. First of all we want to thank the
institute and its sta3, both in SaarbrIucken and in Dagstuhl, for the excellent work they
did to make it all run smoothly in an eJcient but always pleasant and friendly manner.
Moreover, thanks are due to the referees for having taken over the burden of carefully
reading and commenting the many submissions.
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